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Description
TECHNICAL FIELD

[0001] The present disclosure generally relates to a
turbomachine and, more particularly, relates to a tur-
bomachine with a roller element bearing arrangement.

BACKGROUND

[0002] Various bearing systems are provided for sup-
porting rotation of a shaft within a housing. For example,
turbomachines (e.g., turbochargers, superchargers, mo-
torized turbomachines, turbogenerators, etc.) may in-
clude one or more roller element bearings. These bear-
ings preferably support efficient rotation of the shaft,
across awide range of operating conditions, and through-
out a long operating lifetime.

[0003] It is difficult, however, to make and assemble
turbomachines with precision and accuracy. For exam-
ple, it may be inefficient and costly to make parts of the
turbomachine to high tolerances. Furthermore, it may be
inefficient and costly to assemble a rotating group with
these parts and to support it on roller element bearings
for rotation within the housing.

[0004] Thus, itis desirable to provide a turbomachine
with a rotating group supported on roller element bear-
ings that can be made and/or assembled with roller ele-
ment bearings using a manufacturing system and meth-
od that provides high efficiency and reduces costs. Other
desirable features and characteristics of the present in-
vention will become apparent from the subsequent de-
tailed description and the appended claims, taken in con-
junction with the accompanying drawings and this back-
ground discussion. Documents cited during prosecution
include EP 3 061 942 A1.

BRIEF SUMMARY

[0005] In one embodiment of the invention, a turboma-
chine is disclosed that includes a housing and a rotating
group including a shaft and an intermediate sleeve that
receives the shaft. The turbomachine also includes a
bearing arrangement with a first bearing and a second
bearing that include roller elements and that support the
rotating group for rotation aboutan axis of rotation relative
to the housing. The first bearing and the second bearing
are disposed on opposite axial ends of the intermediate
sleeve. The first bearing has a first inner race with a first
inner radial surface and a first outer radial surface. The
first inner radial surface has a first interference fit with
the shaft. The first outer radial surface has a second in-
terference fit with the intermediate sleeve. The second
bearing has a second inner race with a second inner ra-
dial surface and a second outer radial surface. The sec-
ond inner race receives the shaft with a clearance fit. The
second outer radial surface has a third interference fit
with the intermediate sleeve. The second inner race is
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coaxially aligned with the first inner race and the sleeve
via coaxial alignment of the intermediate sleeve and the
first inner race.

[0006] Inanotherembodimentoftheinvention, a meth-
od of manufacturing a turbomachine is disclosed, where-
in the turbocharger has a housing, a rotating group, and
a roller element bearing arrangement that supports the
rotating group for rotation about an axis of rotation relative
tothe housing. The method includes providing afirstinner
race of afirstbearing and a second inner race of a second
bearing of the bearing arrangement. The first inner race
has a first inner radial surface and a first outer radial
surface. The second inner race has a second inner radial
surface and a second outer radial surface. The method
also includes attaching, with a firstinterference fit, a shaft
of the rotating group to the first inner radial surface of the
first inner race. The method further includes attaching,
with a second interference fit, the first outer radial surface
toanintermediate sleeve of the rotating group. Moreover,
the method includes inserting the shaft into the second
inner race with a clearance fit. Furthermore, the method
includes attaching, with a third interference fit, the second
outerradial surface to the intermediate sleeve to coaxially
align the second inner race with the first inner race and
the shaft via coaxial alignment of the intermediate sleeve
and the first inner race.

[0007] In an additional embodiment of the invention,
an electric motor assisted turbocharger is disclosed. The
turbocharger includes a housing and a rotating group
having a shaft, a first wheel member fixed to the shaft, a
second wheel member, and an intermediate sleeve that
supports a rotor member of an electric motor. The inter-
mediate sleeve is disposed between the first wheel and
the second wheel along an axial direction defined by an
axis of rotation of the rotating group. Also, the turbocharg-
er includes a bearing arrangement with a first bearing
and a second bearing that include roller elements and
that support the rotating group for rotation about the axis
of rotation relative to the housing. The first bearing is
disposed in the axial direction between the first wheel
member and the intermediate sleeve. The first bearing
has a first inner race with a first inner radial surface and
a first outer radial surface. The first inner radial surface
has a first radial interference fit with the shaft. The first
outer radial surface has a second radial interference fit
with the intermediate sleeve. The second bearing is dis-
posed in the axial direction between the intermediate
sleeve and the second wheel member. The second bear-
ing has a second inner race that is fixed to the interme-
diate sleeve. The second wheel member being fastened
to the shaft with a fastener that abuts against the shaft
to compress the second wheel member along the axis
of rotation toward the second inner race and to support
the second wheel member on the shaft. A first radial
clearance fit is defined between the shaft and the inter-
mediate sleeve. A second radial clearance fit is defined
between the shaft and the second inner race, and a third
radial clearance fit is defined between the shaft and the
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second wheel member. The first wheel member is a tur-
bine wheel member and the second wheel member is a
compressor wheel member.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] The present invention will hereinafter be de-
scribed in conjunction with the following drawing figures,
wherein like numerals denote like elements, and wherein:

FIG. 1is a schematicillustration of an engine system
with a turbocharger that includes a bearing arrange-
ment according to example embodiments of the
present invention;

FIG. 2 is a longitudinal cross-sectional view of the
rotating group and bearing system of the turbocharg-
er of FIG. 1 according to example embodiments of
the present invention;

FIG. 3 is a detail cross-sectional view taken from
FIG. 2;

FIG. 4 is a detail cross-sectional view taken from
FIG. 3; and

FIG. 5 is an exploded cross sectional view of the
rotating group of FIG. 2, which illustrates a method
of manufacturing the rotating group according to ex-
ample embodiments of the present disclosure.

DETAILED DESCRIPTION

[0009] The following detailed description is merely ex-
emplary in nature.

[0010] Broadly, example embodiments disclosed
herein include an improved bearing arrangement for a
turbomachine. Embodiments also include improved
methods of manufacturing turbomachines with the im-
proved bearing arrangement. The embodiments of the
bearing arrangement, the turbomachine, and the manu-
facturing method of the present disclosure may increase
manufacturing precision, manufacturing efficiency, and
more.

[0011] In a further embodiment of the invention, the
bearing arrangement includes a first bearing and a sec-
ond bearing, which is roller element bearings. This bear-
ing arrangement is provided in a compressor device,
such as an e-motor assisted turbocharger. Thus, there
is a first wheel member which is a turbine wheel as well
as a second wheel member which is a compressor wheel
amongst the rotating group. Furthermore, an e-machine,
which is an electric motor, is disposed between the first
and second wheel members, and the e-machine includes
an intermediate sleeve, which supports a rotor member
of the e-machine. The first bearing is disposed axially
between the sleeve and the first wheel member whereas
the second bearing is disposed axially between the
sleeve and the second wheel member. As discussed be-
low, other embodiments of the present disclosure may
include at least some of these components, and they may
be configured and arranged differently.
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[0012] In example embodiments of the present inven-
tion, an inner radial surface of an inner race of the first
bearing may be interference fit to the shaft at a first in-
terference fit. An outer radial surface of the inner race
may be interference fit to the intermediate sleeve. A sec-
ond inner race of the second bearing may be interference
fit to the intermediate sleeve. Furthermore, the second
inner race and the intermediate sleeve may be loose fit
(e.g., clearance fit) on the shaft. These features may be
secured to the shaft on one end by the fixed attachment
of the inner race of the first bearing and on the other end
of the shaft by a fastener.

[0013] This arrangement provides a number of advan-
tages. For example, respective pairs of interference-fit
surfaces can be manufactured to high tolerances and
precision. However, other portions of these components
may be manufactured to looser tolerances to thereby
save on manufacturing time, cost, etc. Also, precision-
formed surface(s) of one bearing may act as a control
surface for the other bearing to thereby coaxially align
the bearings of the bearing system on the axis of rotation.
This arrangement increases manufacturing efficiency
and precision assembly to high tolerancing can be
achieved. These efficiencies may also aid in high-vol-
ume, repeatable manufacturing and assembly of the tur-
bomachine of the present disclosure.

[0014] FIG. 1 is a schematic view of an example tur-
bomachine, such as a turbocharger 100 that is incorpo-
rated within an engine system 101. The turbocharger 100
may include one or more features of the present disclo-
sure. It will be appreciated that the turbocharger 100
could be another turbomachine, such as a supercharger,
a compressor device, an electric-motor-driven turboma-
chine, etc. in additional embodiments of the present dis-
closure. Furthermore, the turbomachine of the present
disclosure may be incorporated into a number of systems
other than an engine system.

[0015] The turbocharger 100 may include a housing
103 and a rotating group 102, which is supported within
the housing 103 for rotation about an axis 104 (i.e., an
axis of rotation) by a bearing system 105. The bearing
system 105 may include and/or define at least one roller
element bearing as will be discussed. It will be appreci-
ated that the bearing system 105 may be included in an-
other turbomachine (e.g., an electrically motorized e-
compressor, a generator, a compressor device for a fuel-
cell system, etc.).

[0016] As shown in the illustrated embodiment, the
housing 103 may include a turbine housing 106, a com-
pressor housing 107, and an intermediate housing 109.
The intermediate housing 109 may be disposed axially
(along the axis 104) between the turbine and compressor
housings 106, 107.

[0017] Additionally, the rotating group 102 includes a
turbine wheel 111 (a first wheel member), a compressor
wheel 113 (a second wheel member), a shaft 115, as
well as other features discussed in detail below. The tur-
bine wheel 111 is located substantially within the turbine
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housing 106. The compressor wheel 113 is located sub-
stantially within the compressor housing 107. The shaft
115 extends along the axis of rotation 104, through the
intermediate housing 109 to connect the turbine wheel
111 to the compressor wheel 113. Accordingly, the tur-
bine wheel 111 and the compressor wheel 113 rotate
together as a unit about the axis 104.

[0018] The turbine housing 106 and the turbine wheel
111 cooperate to form a turbine (i.e., turbine section, tur-
bine stage) configured to circumferentially receive a high-
pressure and high-temperature exhaust gas stream 121
from an engine, e.g., from an exhaust manifold 123 of an
internal combustion engine 125. The turbine wheel 111
and, thus, the other components of the rotating group
102 are driven in rotation around the axis 104 by the high-
pressure and high-temperature exhaust gas stream 121,
which becomes a lower-pressure and lower-temperature
exhaust gas stream 127 that is released into a down-
stream exhaust pipe 126.

[0019] The compressor housing 107 and compressor
wheel 113 form a compressor (i.e., compressor section,
compressor stage). The compressor wheel 113, being
drivenin rotation by the exhaust-gas driven turbine wheel
111, is configured to compress received input air 131
(e.g., ambient air, or already-pressurized air from a pre-
vious-stage in a multi-stage compressor) into a pressu-
rized airstream 133 that is ejected circumferentially from
the compressor housing 107. The compressor housing
107 may have a shape (e.g., a volute shape or otherwise)
configured to direct and pressurize the air blown from the
compressor wheel 113. Due to the compression process,
the pressurized air stream is characterized by an in-
creased temperature, over that of the input air 131.
[0020] The pressurized airstream 133 may be chan-
neled through an air cooler 135 (i.e., intercooler), such
as a convectively cooled charge air cooler. The air cooler
135 may be configured to dissipate heat from the pres-
surized airstream 133, increasing its density. The result-
ing cooled and pressurized output air stream 137 is chan-
neled into an intake manifold 139 of the internal combus-
tion engine 125, or alternatively, into a subsequent-stage,
in-series compressor. The operation of the system may
be controlled by an ECU 151 (engine control unit) that
connects to the remainder of the system via communi-
cation connections 153.

[0021] Referring now to FIGS. 2-5, the turbocharger
100 will be discussed in greater detail according to ex-
ample embodiments. The rotating group 102 is shown
and portions of the housing 103 have been omitted for
clarity. Specifically, the compressor housing 107 and the
turbine housing 106 have been hidden. In some embod-
iments, these components may be parts that are inde-
pendent of the intermediate housing 109. Also, the inter-
mediate housing 109 is illustrated schematically accord-
ing to example embodiments.

[0022] In some embodiments, the turbocharger 100
may include an e-machine that is operably coupled to
the rotating group 102. The e-machine may be a motor,
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a generator, or a combination of both. Thus, the e-ma-
chine may be configured to convert energy between ro-
tation of the rotating group and electrical energy. In the
embodiments discussed, below, the e-machine may be
an electric motor 130 and thus convert electric energy to
drive rotation of the rotating group 102. In additional em-
bodiments, the e-machine may be a generator and gen-
erate electric energy from the rotation of the rotating
group 102. A control system may switch functionality of
a combination e-machine between motor and generator
modes in some embodiments as well.

[0023] The motor 130 may have a stator member 132
and a rotor member 134. The stator member 132 may
be supported by the intermediate housing 109, and the
rotor member 134 may be supported by and/or may be
a member of the rotating group 102 as will be discussed.
The electric motor 130 may drivingly rotate the rotating
group 102 for rotation about the axis 104. In some em-
bodiments, the e-machine may be an electric generator
that generates electricity from rotation of the rotating
group 102. In further embodiments, the e-machine may
operate as a motor in some operating conditions of the
turbocharger 100, and the e-machine may operate as a
generator in other operating conditions.

[0024] In some embodiments, the intermediate hous-
ing 109 may include a motor case 186. The motor case
186 may include a plurality of thin walls or shell members
that cooperatively encase the stator member 132 of the
motor 130. Furthermore, the intermediate housing 109
may include a sleeve 138. The sleeve 138 may define a
cylindrical internal motor cavity 140, which receives the
motor case 186. The sleeve 138 may also include a
closed axial end 142 and an open axial end 144. The
intermediate housing 109 may also include a cap 146,
which may be fixedly attached to the sleeve 138 to cover
over the axial end 144 and to enclose the motor case
186 within the motor cavity 140. In some embodiments,
the motor case 186 may be supported within the motor
cavity 140 such that there is at least one gap 148 (e.g.,
a radial gap) between the motor case 186 and the sur-
rounding portions of the intermediate housing 109. The
gap 148 may, in some embodiments, receive a fluid cool-
ant that flows through a cooling system to cool the motor
130.

[0025] The rotating group 102 will now be discussed
in detail according to example embodiments. The shaft
115 may be elongate with a relatively small diameter for
a majority of its length. The shaft 115 may extend be-
tween afirstend 160 and a second end 162. The turbine
wheel 111 (i.e., first wheel member) may be fixed to the
shaft 115 at the first end 160. Also, the rotating group
102 may include a seat surface 116, which is disposed
proximate the turbine wheel 111. The seat surface 116
may be disposed proximate a shoulder 118 of the shaft
115. The shoulder 118 may have a larger diameter than
the seat surface 116 and may be disposed axially be-
tween the seat surface 116 and the turbine wheel 111.
The seat surface 116 may have a localized axial length,
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which is significantly less than the overall length of the
shaft 115. The seat surface 116 may be configured for
attaching, supporting, and seating the first bearing 201.
Thus, the length of the seat surface 116 may be approx-
imately equal to the length of the first bearing 201 in some
embodiments. The outer diameter may be made to high
precision and high tolerances so that the first bearing 201
provides high performance. As such, manufacturing re-
sources may be spent forming the seat surface 116 to
these high tolerance; however, the present disclosure
may provide savings because the seat surface 116 is
localized to a relatively short length relative to the overall
length of the shaft 115.

[0026] The rotating group 102 may further include an
intermediate sleeve 164, which is shown in isolation in
FIG. 5 according to some embodiments. The intermedi-
ate sleeve 164 may be substantially cylindrical and elon-
gate so as to extend between afirstend 168 and a second
end 170. The intermediate sleeve 164 may also include
a central bore opening 166 extending axially there-
through and substantially centered on the axis 104. The
central bore opening 166 may be slightly larger in diam-
eter than that of the shaft 115. The intermediate sleeve
164 may, in some embodiments, include a plurality of
parts that are assembled together to cooperatively define
the intermediate sleeve 164. For example, the interme-
diate sleeve 164 may include an outer cylindrical sleeve
172, a first spacer end 174 (i.e., first stub end), and a
second spacer end 176 (i.e., second stub end). The cy-
lindrical sleeve 172 may be hollow and cylindrical and
may receive the rotor member 134 (e.g., a plurality of
permanent magnets) therein. The first spacer end 174
may be annular, and the first spacer end 174 may be
fixed and received in the sleeve 172 at the first end 168.
Likewise, the second spacer end 176 may be annular,
and the second spacer end 176 may be fixed and re-
ceivedinthe sleeve 172 atthe second end 170. As shown
in FIG. 5, the first spacer end 174 may include an inner
diameter surface 178 having a substantially constant di-
ameter along the majority of its axial length, from a radi-
ally-inward extending step 180 to the first end 168. Sim-
ilarly, the second spacer end 176 may include an inner
diameter surface 182 having a substantially constant di-
ameter along the majority of its axial length, from a radi-
ally-inward extending step 184 to the second end 170.
[0027] The rotating group 102 may further include a
compressor wheel member 192 (i.e., second wheel
member). In some embodiments, the compressor wheel
member 192 may include the compressor wheel 113 de-
scribed above. The compressor wheel member 192 may
also include a spacer ring 188. The spacer ring 188 may
be annular with a central opening 190.

[0028] In addition, the rotating group 102 may include
a fastener 194 (e.g., a threaded fastener). The fastener
194 may be a nut in some embodiments that is configured
to fasten to the second end 162 of the shaft 115 as will
be discussed in detail below.

[0029] The bearing system 105 will now be discussed
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in detail according to example embodiments. The bearing
system 105 may include a first bearing 201 (FIG. 3) and
a second bearing 202 (FIG. 4). The first bearing 201 and
the second bearing 202 may be roller element bearings.
[0030] The first bearing 201 may include a first inner
race 211, a first outer race 212, and a plurality of first
roller elements 213. The first inner race 211 may be an-
nular with a first inner radial surface 214 that may have
a substantially constant diameter along a majority of its
length. The first outer race 212 may be annular. The first
roller elements 213 may be disposed radially between
the first inner race 211 and the first outer race 212 and
may be received within a groove or raceway defined in
the first inner race 211 and the first outer race 212. The
firstinnerrace 211 may have an axial length that is great-
er than the first outer race 212. The first outer race 212
may be disposed to one end of the first inner race 211,
and a projecting end 216 may project axially from the first
outer race 212 and axially away from the turbine wheel
111. The projecting end 216 may define an outer radial
surface 218.

[0031] The second bearing 202 may include a second
inner race 221, a second outer race 222, and a plurality
of second roller elements 223. The second inner race
221 may be annular with a second inner radial surface
224 that may have a substantially constant diameter
along a majority of its length. The diameter of the second
inner radial surface 224 may be slightly larger than that
of the shaft 115. The second outer race 222 may be an-
nular. The second roller elements 223 may be disposed
radially between the second inner race 221 and the sec-
ond outer race 222. The second outer race 222 may be
disposed to one end of the second inner race 221, and
a projecting end 226 may project axially from the second
outer race 222 and axially away from the compressor
wheel 113. The projecting end 226 may define an outer
radial surface 228.

[0032] The assembly of the turbocharger 100 will now
be discussed in reference to FIGS. 2-5. As will be dis-
cussed, the rotating group 102 may be assembled, for
example, using a press 250 as represented in FIG. 5.
Parts of the assembly may be attached with various me-
chanical fits. There may be different mechanical fits for
different components on the shaft 115. In some embod-
iments, some parts may be affixed together with an in-
terference fit between interfacing surfaces. Furthermore,
in some embodiments, parts may be connected with a
clearance fit between interfacing surfaces.

[0033] When assembled (FIGS. 2-5), the shaft 115
may extend through the intermediate housing 109. The
turbine wheel 111 may be disposed on one side of the
housing 109, and the compressor wheel 113 disposed
on the opposite side. The turbine housing 106 (FIG. 1)
may be fixed to the intermediate housing 109 and fit over
the turbine wheel 111, and the compressor housing 107
may be fixed to the intermediate housing 109 and fit over
the compressor wheel 107.

[0034] Furthermore, the shaft 115 may be received
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within the first inner race 211 of the first bearing 201 and
within the second inner race 221 of the second bearing
202. As shown in FIG. 3, the first inner radial surface 214
may be interference fit (at a first interference fit 251) to
the seat surface 116 the shaft 115. Accordingly, the first
inner radial surface 214 may have a diameter that is
slightly smaller than the seat surface 116, even when
accounting for tolerancing. Thus, the firstinner radial sur-
face 214 may be fixedly attached via this interference fit
251 to the seat surface 116. It will be appreciated that
the first bearing 201 may be formed and attached such
that the first inner race 211 and the raceway for the first
roller elements 213 are substantially coaxial and cen-
tered on the axis 104 with the shaft 115. It will be appre-
ciated that the first inner radial surface 214 may be a
control surface for centering and coaxially aligning other
surfaces for maintaining high precision manufacture of
the turbomachine 100.

[0035] Additionally, the first outer race 212 may be fix-
edly attached to the sleeve 138 of the intermediate hous-
ing 109. The first outer race 212 may be interference fit
to the sleeve 138. Thus, the first bearing 201 may support
the rotating group 102 for rotation about the axis 104
relative to the housing 109.

[0036] Furthermore, the projecting end 216 of the first
inner race 211 may be received within the first spacer
end 174 of the intermediate sleeve 164. The outer radial
surface 218 may be interference fit (at a second interfer-
ence fit 252) to the opposing surface of the first spacer
end 174. Accordingly, the intermediate sleeve 164 may
be centered and substantially coaxial with the first inner
race 211 and, thus, centered and substantially coaxial
with the shaft 115 due to the second interference fit 252.
[0037] The shaft 115 may also be received within the
central bore opening 166 and may extend through the
intermediate sleeve 164. The shaft 115 may be clearance
fit within the central bore opening 166. Thus, the smallest
diameter section of the intermediate sleeve 164 may be
largerthan the outer diameter of the shaft 115, even when
accounting for tolerancing, so as to define a first clear-
ance fit 261. In other words, there may be a radial gap
between the outer surface of the shaft 115 and the inner
surface of the intermediate sleeve 164.

[0038] Also, the second spacer end 176 of the inter-
mediate sleeve 164 may receive the second inner race
221. The outer radial surface 218 of the second inner
race 221 may be interference fit (at a third interference
fit 253) to the opposing surface of the second spacer end
176 as shown in FIG. 4. Accordingly, the second inner
race 221 may be centered and substantially coaxial with
the intermediate sleeve 164, which is, in turn, centered
and substantially coaxial with the firstinnerrace 211, and
which is, in turn, centered and substantially coaxial with
the shaft 115.

[0039] The shaft 115 may also be received within the
second inner race 221 and may extend therethrough.
The shaft 115 may be clearance fit within the second
inner race 221. Thus, the smallest diameter section of

10

15

20

25

30

35

40

45

50

55

the second inner radial surface 224 may be larger than
that of the outer diameter of the shaft 115, even when
accounting for tolerancing, so as to define a second clear-
ancefit 262 (FIG. 4). In other words, there may be aradial
gap between the outer surface of the shaft 115 and the
second inner radial surface 224.

[0040] Additionally, the second outer race 222 may be
fixedly attached to the cap 146 of the intermediate hous-
ing 109. The second outer race 222 may be interference
fit to the cap 146. Thus, the second bearing 202 may
support the rotating group 102 for rotation about the axis
104 relative to the housing 109.

[0041] The second inner race 221 may be partly re-
ceived within the spacerring 188. In some embodiments,
the spacer ring 188 may be interference fit to the second
inner race 221 at a fourth interference fit 254 (FIG. 4).
Also, a back hub 280 of the compressor wheel 113 may
be interference fit and received in the other end of the
spacer ring 188 at a fifth interference fit 255. The shaft
115 may extend through the compressor wheel 113 at a
third clearance fit 263.

[0042] Additionally, the fastener 194 may be fastened
to the second end 162 of the shaft 115. The fastener 194
abuts against the compressor wheel 113. As such, the
fastener 194 may apply a compression load to the rotat-
ing group 102. The compressor wheel 113, and spacer
ring 188, the inner race 221, etc. may be compressed
together. Furthermore, the fastener 194 may support the
rotating mass (the compressor wheel 113, the spacer
ring 188, the inner race 221, etc. at the second end 162
of the shaft 115.

[0043] FIG. 5 also illustrates a method of manufactur-
ing and assembling the turbocharger 100. In some em-
bodiments, at least some of the parts may be press-fit
together with at least one conventional press 250 using
aconventional pressing process. The press 250 is shown
schematically in FIG. 5 and it will be appreciated that a
single press 250 may be modularly configured and re-
configured for joining the parts of the rotating group 102
together. Alternatively, the press 250 may represent two
or more presses that are used in sequence to assemble
parts of the rotating group 102.

[0044] As such, in some embodiments, two or more
parts of the rotating group 102 may be advanced together
along the axis 104 within the press 250 to be joined. Spe-
cifically, the press 250 may be used to press-fit the first
inner race 211 to the shaft 115 at the first interference fit
251. Subsequently, the press 250 may be used to press-
fit the first inner race 211 to the intermediate sleeve 164
at the second interference fit 252. The second interfer-
ence fit 252 may be formed while the shaft 115 extends
through the intermediate sleeve 164 and while the inter-
mediate sleeve 164 is disposed within the intermediate
housing 109. Then, the second inner race 221 may be
slip-fit to the shaft 115, and the press 250 may be used
to press-fit the second inner race 221 to the intermediate
sleeve 164. Afterward, the press 250 may be used to
press-fit the spacer ring 188 on the second inner race
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221 and the compressor wheel in the spacer ring 188.
Finally, the fastener 194 may be fastened to the second
end 162 of the shaft 115.

[0045] Thus, the bearing arrangement 105, the man-
ufacturing methods, and other features of the present
disclosure provide a number of advantages. These fea-
tures increase manufacturing efficiency, increase preci-
sion, and thus, improve performance.

[0046] While at least one exemplary embodiment has
been presented in the foregoing detailed description, it
should be appreciated that a vast number of variations
exist. It should also be appreciated that the exemplary
embodiment or exemplary embodiments are only exam-
ples,

[0047] The foregoing detailed description will provide
those skilled in the art with a convenient road map for
implementing an exemplary embodiment of the present
Invention. It is understood that various changes may be
made in the function and arrangement of elements within
the scope of the present invention as defined in the ap-
pended claims.

Claims
1. A turbomachine comprising:

a housing (103);

a rotating group (102) including a shaft (115)
and an intermediate sleeve (164) that receives
the shaft;

a bearing arrangement (105) with a first bearing
(201) and a second bearing (202) that include
roller elements (213) and that support the rotat-
ing group for rotation about an axis of rotation
relative to the housing, the first bearing and the
second bearing disposed on opposite axial ends
of the intermediate sleeve;

the first bearing having a first inner race (211)
with a first inner radial surface and a first outer
radial surface, the first inner radial surface hav-
ing a first interference fit with the shaft, the first
outer radial surface having a second interfer-
ence fit with the intermediate sleeve; and

the second bearing having a second inner race
(221) with a second inner radial surface and a
second outer radial surface, the second inner
race receiving the shaft with a clearance fit, the
second outer radial surface having a third inter-
ference fit with the intermediate sleeve, the sec-
ond inner race being coaxially aligned with the
first inner race and the shaft via coaxial align-
ment of the intermediate sleeve and the first in-
ner race.

2. The turbomachine of claim 1, wherein the second
inner race receives the shaft with a first clearance
fit, and wherein the intermediate sleeve receives the
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shaft with a second clearance fit, wherein, optionally,
the turbomachine further comprises a wheel of the
rotating group and fastener (194) that fastens to the
shaft to compress the wheel along the axis toward
the second inner race and to support the wheel on
the shaft.

The turbomachine of any preceding claim, further
comprising an e-machine that is operably coupled
to the rotating group and configured to convert en-
ergy between rotation of the rotating group and elec-
trical energy.

The turbomachine of claim 3, wherein the e-machine
is an electric motor (130) configured to convert elec-
trical energy to driving rotate the rotating group.

The turbomachine of claim 4, wherein the rotating
group includes a compressor wheel (113) and a tur-
bine wheel (111), and wherein the electric motor is
disposed between the compressor wheel and the
turbine wheel along the axis of rotation.

The turbomachine of claim 5, wherein the housing
includes a motor case (186) that encases a stator
(132) of the electric motor, a sleeve (138) that re-
ceives the motor case, and a cap (146) that attaches
to the sleeve, the cap and the sleeve cooperatively
housing the motor case;

wherein the first bearing has a first outer race
(212) that is attached to the sleeve; and
wherein the second bearing has a second outer
race (222) that is attached to the cap, and / or
wherein

the first bearing includes the first inner race and a
first outer race, wherein the first inner race includes
a projecting end (226) that projects axially from the
first outer race and axially away from the turbine
wheel, the projecting end including the first outer ra-
dial surface.

The turbomachine of claim 5 or 6, wherein the sec-
ond bearing includes the second inner race and a
second outer race, wherein the second inner race
includes a projecting end that projects axially from
the second outer race and axially away from the com-
pressor wheel, the projecting end including the sec-
ond outer radial surface, and / or

wherein the intermediate sleeve supports a rotor
member (134) of the electric motor, and wherein the
intermediate sleeve includes a first spacer end and
a second spacer end, the first spacer end and the
second spacer end disposed on opposite axial ends
of the rotor member, the first inner race fixed to the
first spacer end at the second interference fit, and
the second inner race fixed to the second spacerend
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at the third interference fit.

A method of manufacturing a turbomachine that in-
cludes a housing, a rotating group, and a roller ele-
ment bearing arrangement that supports the rotating
group for rotation about an axis of rotation relative
to the housing, the method comprising:

providing a firstinner race (211) of a first bearing
(201) and a second inner race (221) of a second
bearing (202) of the bearing arrangement, the
first inner race having a first inner radial surface
and a first outer radial surface, the second inner
race having a second inner radial surface and a
second outer radial surface;

attaching, with a first interference fit, a shaft
(115) of the rotating group to the first inner radial
surface of the first inner race;

attaching, with a second interference fit, the first
outer radial surface to an intermediate sleeve
(164) of the rotating group;

inserting the shaftinto the second innerrace with
a clearance fit;

attaching, with a third interferencefit, the second
outer radial surface to the intermediate sleeve
to coaxially align the second inner race with the
first inner race and the shaft via coaxial align-
ment of the intermediate sleeve and the first in-
ner race.

The method of claim 8, wherein the second inner
race receives the shaft with a first clearance fit, and
further comprising inserting the shaft through the in-
termediate sleeve with a second clearance fit.

The method of claim 9, further comprising inserting
the shaft through a wheel of the rotating group; and
fastening a fastener (194) on the shaft to compress
the wheel along the axis toward the second inner
race and to support the wheel on the shaft.

The method of claim 9 or 10, further comprising op-
erably coupling an e-machine to the rotating group,
the e-machine configured to convert energy between
rotation of the rotating group and electrical energy.

The method of claim 11, further comprising providing
a turbine wheel of the rotating group on one longitu-
dinal side of the e-machine and providing a compres-
sor wheel on an opposite longitudinal side of the e-
machine.

The method of claim 12, wherein the e-machine is
an electric motor (130);

further comprising encasing a stator member
(132) of the electric motor in a motor case;
further comprising providing the motor case
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within a sleeve (138) of the housing;

further comprising attaching a cap (146) of the
housing to the sleeve to cooperatively house the
motor case;

further comprising attaching a first outer race
(212) of the first bearing to the sleeve; and
further comprising attaching a second outerrace
(222) of the second bearing to the cap, and / or
wherein the method

further comprises assembling the intermediate
sleeve to include a rotor member of the electric
motor, a first spacer, and a second spacer.

14. The method of any of claims 8 to 13, wherein at least

one of the attaching with the first interference fit, the
attaching with the second interference fit, and the
attaching with the third interference fitincludes press
fitting the at least one of the first interference fit, the
second interference fit, and the third interference fit.

15. An electric motor assisted turbocharger comprising:

a housing (103);

a rotating group including a shaft (115), a first
wheel member fixed to the shaft, a second wheel
member (113), and an intermediate sleeve that
supports a rotor member of an electric motor,
the intermediate sleeve disposed between the
first wheel member and the second wheel mem-
ber along an axial direction defined by an axis
of rotation of the rotating group;

a bearing arrangement with a first bearing (201)
and a second bearing (202) that include roller
elements (213) and that support the rotating
group for rotation about the axis of rotation rel-
ative to the housing;

the first bearing disposed in the axial direction
between the first wheel member and the inter-
mediate sleeve, the first bearing having a first
inner race (211) with a first inner radial surface
and a first outer radial surface, the first inner
radial surface having a first radial interference
fit with the shaft, the first outer radial surface
having a second radial interference fit with the
intermediate sleeve;

the second bearing disposed in the axial direc-
tion between the intermediate sleeve and the
second wheel member, the second bearing hav-
ing a second inner race (221) that is fixed to the
intermediate sleeve, the second wheel member
being fastened to the shaft with a fastener (194)
that abuts against the shaftto compress the sec-
ond wheel member along the axis of rotation to-
ward the second inner race and to support the
second wheel member on the shaft; and

a first radial clearance fit defined between the
shaft and the intermediate sleeve, a second ra-
dial clearance fit defined between the shaft and
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the second inner race, and a third radial clear-
ance fit defined between the shaft and the sec-
ond wheel member, wherein,

the first wheel member is a turbine wheel mem-
ber and the second wheel member is a com-
pressor wheel member.

Patentanspriiche

Turbomaschine, die Folgendes umfasst:

ein Gehause (103);

eine sich drehende Gruppe (102), die eine Welle
(115) und eine Zwischenhiilse (164) umfasst,
die die Welle aufnimmt;

eine Lageranordnung (105) mit einem ersten
Lager (201) und einem zweiten Lager (202), die
Rollenelemente (213) umfassen und die die sich
drehende Gruppe zur Drehung um eine Dreh-
achse in Bezug auf das Gehause tragen, wobei
das erste Lager und das zweite Lager an ge-
geniberliegenden axialen Enden der Zwischen-
hllse angeordnet sind;

wobei das erste Lager einen ersten inneren
Laufring (211) mit einer ersten inneren radialen
Flache und einer ersten duReren radialen Fla-
che aufweist, die erste innere radiale Flache ei-
ne erste Presspassung mit der Welle aufweist,
die erste aulere radiale Flache eine zweite
Presspassung mit der Zwischenhiilse aufweist;
und

wobei das zweite Lager einen zweiten inneren
Laufring (221) miteinerzweiteninneren radialen
Flache und einer zweiten duReren radialen Fla-
che aufweist, der zweite innere Laufring die Wel-
le mit einer Spielpassung aufnimmt, die zweite
aulere radiale Flache eine dritte Presspassung
mit der Zwischenhllse aufweist, der zweite in-
nere Laufring Uber eine koaxiale Ausrichtung
der Zwischenhiilse und des ersteninneren Lauf-
rings koaxial mit dem ersten inneren Laufring
und der Welle ausgerichtet ist.

Turbomaschine nach Anspruch 1, wobei der zweite
innere Laufring die Welle mit einer ersten Spielpas-
sung aufnimmt, und wobei die Zwischenhilse die
Welle mit einer zweiten Spielpassung aufnimmt, wo-
bei die Turbomaschine gegebenenfalls ferner ein
Rad der sich drehenden Gruppe und ein Befesti-
gungselement (194) umfasst, das an der Welle be-
festigtist, um das Rad entlang der Achse in Richtung
des zweiten inneren Laufrings zusammenzudriicken
und das Rad auf der Welle zu lagern.

Turbomaschine nach einem der vorhergehenden
Anspriche, die ferner eine E-Maschine umfasst, die
operativ mit der sich drehenden Gruppe gekoppelt

10

15

20

25

30

35

40

45

50

55

und dazu konfiguriert ist, Energie zwischen der Dre-
hung der sich drehenden Gruppe und elektrischer
Energie umzuwandeln.

Turbomaschine nach Anspruch 3, wobei die E-Ma-
schine ein Elektromotor (130) ist, der dazu konfigu-
riert ist, elektrische Energie umzuwandeln, um die
sich drehende Gruppe anzutreiben.

Turbomaschine nach Anspruch 4, wobei die sich
drehende Gruppe ein Verdichterrad (113) und ein
Turbinenrad (111) enthalt, und wobei der Elektromo-
tor zwischen dem Verdichterrad und dem Turbinen-
rad entlang der Drehachse angeordnet ist.

Turbomaschine nach Anspruch 5, wobei das Gehau-
se ein Motorgehause (186), das einen Stator (132)
des Elektromotors umhdillt, eine Hiilse (138), die das
Motorgehause aufnimmt, und eine Verschlusskappe
(146) enthalt, die an der Hiilse angebracht ist, wobei
die Verschlusskappe und die Hiilse zusammenwir-
kend das Motorgehause beherbergen;

wobei das erste Lager einen ersten duleren
Laufring (212) aufweist, der an der Hiilse ange-
bracht ist; und

wobei das zweite Lager einen zweiten dufleren
Laufring (222) aufweist, der an der Verschluss-
kappe angebracht ist, und/oder wobei das erste
Lager den ersten inneren Laufring und einen
ersten auleren Laufring enthalt, wobeider erste
innere Laufring ein vorstehendes Ende (226)
enthalt, das axial vom ersten auferen Laufring
und axial vom Turbinenrad weg vorsteht, wobei
das vorstehende Ende die erste dulRere radiale
Flache enthalt.

Turbomaschine nach Anspruch 5 oder 6, wobei das
zweite Lagerden zweiteninneren Laufring und einen
zweiten auBeren Laufring enthalt, wobei der zweite
innere Laufring ein vorstehendes Ende enthélt, das
axial vom zweiten dulReren Laufring und axial vom
Verdichterrad weg vorsteht, wobei das vorstehende
Ende die zweite dullere radiale Flache enthalt,
und/oder wobei die Zwischenhlilse ein Rotorelement
(134) des Elektromotors tragt, und wobei die Zwi-
schenhlilse ein erstes Abstandshalterende und ein
zweites Abstandshalterende enthéalt, das erste Ab-
standshalterende und das zweite Abstandshalteren-
de an gegenuberliegenden axialen Enden des Ro-
torelements angeordnet sind, der erste innere Lauf-
ring an der zweiten Presspassung am ersten Ab-
standshalterende fixiert ist und der zweite innere
Laufring an der dritten Presspassung am zweiten
Abstandshalterende fixiert ist.

Verfahren zum Herstellen einer Turbomaschine, die
ein Gehause, eine sich drehende Gruppe und eine
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Rollenelement-Lageranordnung enthélt, die die sich
drehende Gruppe zur Drehung um eine Drehachse
in Bezug auf das Gehause tragt, wobei das Verfah-
ren Folgendes umfasst:

Bereitstellen eines ersten inneren Laufrings
(211) eines ersten Lagers (201) und eines zwei-
ten inneren Laufrings (221) eines zweiten La-
gers (202) der Lageranordnung, wobei der erste
innere Laufring eine erste innere radiale Flache
und eine erste aulere radiale Flache aufweist,
wobei der zweite innere Laufring eine zweite in-
nere radiale Flache und eine zweite dulere ra-
diale Flache aufweist;

Anbringen einer Welle (115) der sich drehenden
Gruppe mit einer ersten Presspassung an der
ersten inneren radialen Flache des ersten inne-
ren Laufrings;

Anbringen der ersten duf3eren radialen Flache
mit einer zweiten Presspassung an einer Zwi-
schenhiilse (164) der sich drehenden Gruppe;
Einsetzen der Welle in den zweiten inneren
Laufring mit einer Spielpassung;

Anbringen der zweiten duReren radialen Flache
mit einer dritten Presspassung an der Zwischen-
hilse, um den zweiten inneren Laufring Giber ei-
ne koaxiale Ausrichtung der Zwischenhiilse und
des ersten inneren Laufrings koaxial mit dem
ersten inneren Laufring und der Welle auszu-
richten.

Verfahren nach Anspruch 8, wobei der zweite innere
Laufring die Welle mit einer ersten Spielpassung auf-
nimmt, und das ferner das Einsetzen der Welle durch
die Zwischenhilse mit einer zweiten Spielpassung
umfasst.

Verfahren nach Anspruch 9, das ferner das Einset-
zen der Welle durch ein Rad der sich drehenden
Gruppe; und

das Befestigen eines Befestigungselements (194)
anderWelle umfasst, umdas Rad entlang der Achse
in Richtung des zweiten inneren Laufrings zusam-
menzudriicken und das Rad an der Welle zu lagern.

Verfahren nach Anspruch 9 oder 10, das ferner das
operative Koppeln einer E-Maschine mit der sich
drehenden Gruppe umfasst, wobei die E-Maschine
dazu konfiguriert ist, Energie zwischen der Drehung
der sich drehenden Gruppe und elektrischer Energie
umzuwandeln.

Verfahren nach Anspruch 11, das ferner das Bereit-
stellen eines Turbinenrads der sich drehenden
Gruppe auf einer Langsseite der E-Maschine und
das Bereitstellen eines Verdichterrads auf einer ge-
geniberliegenden Langsseite der E-Maschine um-
fasst.
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Verfahren nach Anspruch 12, wobei die E-Maschine
ein Elektromotor (130) ist;

das ferner das Umhiillen eines Statorelements
(132) des Elektromotors in ein Motorgehause
umfasst;

das ferner das Bereitstellen des Motorgehauses
innerhalb einer Hilse (138) des Gehauses um-
fasst;

das ferner das Anbringen einer Verschlusskap-
pe (146) des Gehauses an der Hiilse umfasst,
um zusammenwirkend das Motorgehause zu
beherbergen;

das ferner das Anbringen eines ersten dulieren
Laufrings (212) des ersten Lagers an der Hiilse
umfasst; und

das ferner das Anbringen eines zweiten aule-
ren Laufrings (222) des zweiten Lagers an der
Verschlusskappe umfasst, und/oder wobei das
Verfahren ferner das Zusammenbauen der Zwi-
schenhilse umfasst, um ein Rotorelement des
Elektromotors, einen ersten Abstandshalter und
einen zweiten Abstandshalter einzuschlieen.

Verfahren nach einem der Anspriiche 8 bis 13, wobei
das Anbringen mit der ersten Presspassung
und/oder das Anbringen mit der zweiten Presspas-
sung und/oder das Anbringen mit der dritten Press-
passung das Presspassen der ersten Presspassung
und/oder der zweiten Presspassung und/oder der
dritten Presspassung enthalt.

Elektromotorisch unterstitzter Turbolader, der Fol-
gendes umfasst:

ein Gehause (103);

eine sich drehende Gruppe, die eine Welle
(115), ein an der Welle fixiertes erstes Radele-
ment, ein zweites Radelement (113) und eine
Zwischenhllse enthalt, die ein Rotorelement ei-
nes Elektromotors tragt, wobei die Zwischenhiil-
se zwischen dem ersten Radelement und dem
zweiten Radelement entlang einer axialen Rich-
tung, die durch eine Drehachse der sich drehen-
den Gruppe definiert wird, angeordnet ist;

eine Lageranordnung mit einem ersten Lager
(201) und einem zweiten Lager (202), die Rol-
lenelemente (213) enthalten und die sich dre-
hende Gruppe zur Drehung um die Drehachse
in Bezug auf das Gehause lagern;

wobei das erste Lager in der axialen Richtung
zwischen dem ersten Radelement und der Zwi-
schenhiilse angeordnet ist, wobei das erste La-
ger einen ersten inneren Laufring (211) mit einer
ersten inneren radialen Flache und einer ersten
auleren radialen Flache aufweist, wobei die
erste innere radiale Flache eine erste radiale
Presspassung mit der Welle aufweist, wobei die
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erste aulere radiale Flache eine zweite radiale
Presspassung mit der Zwischenhiilse aufweist;
wobei das zweite Lager in der axialen Richtung
zwischen der Zwischenhiilse und dem zweiten
Radelement angeordnet ist, wobei das zweite
Lager einen zweiten inneren Laufring (221) auf-
weist, der an der Zwischenhilse fixiert ist, wobei
das zweite Radelement mit einem Befesti-
gungselement (194), das an der Welle anliegt,
an der Welle befestigt ist, um das zweite Rade-
lement entlang der Drehachse in Richtung des
zweiten inneren Laufrings zusammenzudri-
cken und das zweite Radelement auf der Welle
zu tragen; und

wobei eine erste radiale Spielpassung zwischen
der Welle und der Zwischenhlilse definiert ist,
eine zweite radiale Spielpassung zwischen der
Welle und dem zweiten inneren Laufring defi-
niert ist, und eine dritte radiale Spielpassung
zwischen der Welle und dem zweiten Radele-
ment definiert ist, wobei das erste Radelement
ein Turbinenradelement ist und das zweite Ra-
delement ein Verdichterradelement ist.

Revendications

Turbomachine comprenant :

un logement (103) ;

un groupe rotatif (102) incluant un arbre (115)
et un manchon intermédiaire (164) qui regoit
'arbre ;

un agencement de palier (105) avec un premier
palier (201) etun second palier (202) quiincluent
des éléments de rouleau (213) et qui supportent
le groupe rotatif pour la rotation sur un axe de
rotation par rapport au logement, le premier pa-
lier et le second palier étant disposés sur des
extrémités axiales opposées du manchon
intermédiaire ;

le premier palier ayant une premiére bague in-
terne de roulement (211)avec une premiere sur-
face radiale interne et une premiére surface ra-
diale externe, la premiere surface radiale interne
ayant un premier ajustement par interférence
avec l'arbre, la premiére surface radiale externe
ayant un deuxieme ajustement par interférence
avec le manchon intermédiaire ; et

le second palier ayant une seconde bague in-
terne de roulement (221) avec une seconde sur-
face radiale interne et une seconde surface ra-
diale externe, la seconde surface radiale interne
recevant 'arbre avec un ajustement avecjeu, la
seconde surface radiale externe ayant un troi-
siéme ajustement avec le manchon intermédiai-
re, la seconde bague interne de roulement étant
alignée coaxialement avec la premiere bague
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interne de roulement et I'arbre par alignement
coaxial du manchon intermédiaire et de la pre-
miéere bague interne de roulement.

Turbomachine selon larevendication 1, dans laquel-
le la seconde bague interne de roulement regoit I'ar-
bre avec un premier ajustement avec jeu, et dans
laquelle le manchon intermédiaire regoit I'arbre avec
un second ajustement avec jeu, dans laquelle, en
option, la turbomachine comprend en outre une roue
du groupe rotatif et une fixation (194) qui se fixe a
I'arbre pour comprimer la roue le long de I'axe en
direction de la seconde bague interne de roulement
et pour supporter la roue sur I'arbre.

Turbomachine selon I'une quelconque revendica-
tion précédente, comprenant en outre une machine
électrique qui est couplée de maniere opérationnelle
au groupe rotatif et configurée pour convertir I'éner-
gie entre larotation du groupe rotatif et'énergie élec-
trique.

Turbomachine selon larevendication 3, dans laquel-
le la machine électrique est un moteur électrique
(130) configuré pour convertir I'énergie électrique
pour entrainer en rotation le groupe de rotation.

Turbomachine selon larevendication 4, dans laquel-
le le groupe rotatif inclut une roue de compresseur
(113) et une roue de turbine (111), et dans laquelle
le moteur électrique est disposé entre la roue de
compresseur et la roue de turbine le long de 'axe
de rotation.

Turbomachine selon larevendication 5, dans laquel-
le le logement inclut un carter de moteur (186) qui
enchasse un stator (132) du moteur électrique, un
manchon (138) qui recoit le carter de moteur, et un
bouchon (146) qui se fixe au manchon, le bouchon
etle manchon logeantle carter de moteur de maniéere
coopérative ;

danslaquelle le premier palier présente une pre-
miéere bague externe de roulement (212) qui est
fixée au manchon ; et

dans laquelle le second palier présente une se-
conde bague externe de roulement (222) qui est
fixée au bouchon, et/ou dans laquelle le premier
palier inclut la premiére bague interne de roule-
ment et une premiere bague externe de roule-
ment, dans lequel la premiére bague interne de
roulement inclut une extrémité en saillie (226)
qui fait saillie axialement de la premiére bague
externe de roulement et axialement a distance
de la roue de turbine, I'extrémité en saillie in-
cluant la premiére surface radiale externe.

7. Turbomachine selon la revendication 5 ou 6, dans
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laquelle le second palier inclut la seconde bague in-
terne de roulement et une seconde bague externe
de roulement, dans laquelle la seconde bague inter-
ne de roulement inclut une extrémité en saillie qui
fait saillie axialement de la seconde bague externe
de roulement et axialement a distance de la roue de
compresseur, I'extrémité en saillie incluantla secon-
de surface radiale externe, et/ou dans laquelle le
manchon intermédiaire supporte un membre de ro-
tor (134) du moteur électrique, et dans laquelle le
manchon intermédiaire inclut une premiére extrémi-
té de séparateur et une seconde extrémité de sépa-
rateur, la premiere extrémité de séparateur et la se-
conde extrémité de séparateur étant disposées sur
des extrémités axiales opposées du membre de ro-
tor, la premiére bague interne de roulement étant
fixée a la premiere extrémité de séparateur sur le
second ajustement par interférence, et la seconde
bague interne de roulement étant fixée a la seconde
extrémité de séparateur sur le troisieme ajustement
par interférence.

Procédé de fabrication d’'une turbomachine quiinclut
un logement, un groupe rotatif et un agencement de
palier d’élément de rouleau qui supporte le groupe
de rotation pour la rotation sur un axe de rotation par
rapport au logement, le procédé comprenant :

de fournir une premiére bague interne de roule-
ment (211) d’'un premier palier (201) et une se-
conde bague interne de roulement (221) d'un
second palier (202) de 'agencement de palier,
la premiére bague interne de roulement ayant
une premiére surface radiale interne et une pre-
miére surface radiale externe, la seconde bague
interne de roulementayantune seconde surface
radiale interne et une seconde surface radiale
externe ;

de fixer, avec un premier ajustement par inter-
férence, un arbre (115) du groupe rotatif a la
premiére surface radiale interne de la premiére
bague interne de roulement ;

de fixer, avec un second ajustement par inter-
férence, la premiére surface radiale externe a
un manchon intermédiaire (164) du groupe
rotatif ;

d’insérer I'arbre dans la seconde bague interne
de roulement avec un ajustement par jeu ;

de fixer, avec un troisieme ajustement par inter-
férence, la seconde surface radiale externe au
manchon intermédiaire pour aligner coaxiale-
ment la seconde bague interne de roulement a
la premiére bague interne de roulementetal'ar-
bre par un alignement coaxial du manchon in-
termédiaire et de la premiere bague interne de
roulement.

9. Procédé selon larevendication 8, dans lequel la se-
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conde bague interne de roulement recgoit'arbre avec
un premier ajustement par jeu, et comprenant en
outre d’insérer I'arbre a travers le manchon intermé-
diaire avec un deuxieme ajustement par jeu.

Procédé selon la revendication 9, comprenant en
outre d’insérer I'arbre a travers une roue du groupe
rotatif ; et

de fixer une fixation (194) sur I'arbre pour comprimer
la roue le long de I'axe en direction de la seconde
bague interne de roulement et pour supporter laroue
sur l'arbre.

Procédé selon la revendication 9 ou 10, comprenant
en outre de coupler de maniére opérationnelle une
machine électrique au groupe rotatif, la machine
électrique étant configurée pour convertir de I'éner-
gie entre larotation du groupe rotatif et'énergie élec-
trique.

Procédé selon la revendication 11, comprenant en
outre de fournir une roue de turbine du groupe rotatif
sur un cété longitudinal de la machine électrique et
de fournir une roue de compresseur sur un cbté lon-
gitudinal opposé de la machine électrique.

Procédé selon la revendication 12, dans lequel la
machine électrique est un moteur électrique (130) ;

comprenant en outre d’enchasser un membre
de stator (132) du moteur électrique dans un
carter de moteur ;

comprenant en outre de fournir le carter de mo-
teur a lintérieur d’'un manchon (138) du
logement ;

comprenant en outre de fixer un bouchon (146)
du logement sur le manchon pour loger le carter
de moteur de maniére coopérative ;
comprenant en outre de fixer une premiére ba-
gue externe de roulement (212) du premier pa-
lier au manchon ; et

comprenant en outre de fixer une seconde ba-
gue externe deroulement (222) du second palier
au bouchon et/ou dans lequel le procédé com-
prend en outre d’assembler le manchon inter-
médiaire pour inclure un membre de rotor du
moteur électrique, un premier séparateur et un
second séparateur.

Procédé selon I'une quelconque des revendications
8 a 13, dans lequel au moins une de la fixation avec
le premier ajustement par interférence, la fixation
avec le deuxieme ajustement par interférence et la
fixation avec le troisieme ajustement par interféren-
ce inclut d’ajuster serré I'au moins un du premier
ajustement par interférence, du deuxiéme ajuste-
ment par interférence et du troisieme ajustement par
interférence.
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15. Turbocompresseur assisté par moteur électrique,
comprenant :

un logement (103) ;

un groupe rotatif incluant un arbre (115), un pre-
mier membre de roue fixé a I'arbre, un second
membre de roue (113), et un manchon intermé-
diaire qui supporte un membre de rotor d’'un mo-
teur électrique, le manchon intermédiaire étant
disposé entre le premier membre de roue et le
second membre de roue le long d’'une direction
axiale définie par un axe de rotation du groupe
rotatif :

un agencement de palier avec un premier
palier (201) et un second palier (202) qui
incluent des éléments de rouleau (213) et
qui supportent le groupe rotatif pour la ro-
tation sur un axe de rotation par rapport au
logement ;

le premier palier étant disposé dans la di-
rection axiale entre le premier membre de
roue et le manchon intermédiaire, le pre-
mier palier ayant une premiére bague inter-
ne de roulement (211) avec une premiére
surface radiale interne et une premiére sur-
face radiale externe, la premiére surface ra-
diale interne ayant un premier ajustement
radial par interférence avec l'arbre, la pre-
miére surface radiale externe ayant un
deuxiéme ajustement radial par interféren-
ce avec le manchon intermédiaire ;

le second palier étant disposé dans la di-
rection axiale entre le manchon intermédiai-
re et le second membre de roue, le second
palier ayant une seconde bague interne de
roulement (221) qui est fixée sur le man-
chon intermédiaire, le second membre de
roue étant fixé a I'arbre avec une fixation
(194) qui affleure contre I'arbre pour com-
primer le second membre de roue le long
de I'axe de rotation en direction de la se-
conde bague interne de roulement et pour
supporter le second membre de roue sur
'arbre ; et

un premier ajustement radial avec jeu défini
entre I'arbre et le manchon intermédiaire,
un second ajustementradial avecjeu définit
entre I'arbre et la seconde bague interne de
roulement, etun troisieme ajustementradial
avec jeu défini entre l'arbre et le second
membre de roue, dans lequel le premier
membre de roue est un membre de roue de
turbine et le second membre de roue est un
membre de roue de compresseur.
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